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CARRIAGE MODULE DESIGN TO
MINIMIZE CVT TO PLATEN TRANSITION
DISTURBANCE

TECHNICAL FIELD

The presently disclosed embodiments are directed toward
image scanning systems. However, it 1s to be appreciated
that the present exemplary embodiments are also amenable
to other like applications.

BACKGROUND

Conventional scanner designs use a contact image sensor
datumed to the underside of the platen/continuous velocity
transport (CV'T) glass via only two buttons or bumps. As the
image sensor moves across the transition between the CVT
and the platen, a disturbance 1n the 1maging is observed. This
problem 1s also observed in scanming systems using Full

Width Array (FWA) or folded Charged Coupled Device
(CCD) optics designs.

FIG. 1 illustrates a conventional scanner system 10 that
uses only two buttons at the end of the optics carriage and
therefore experiences turbulent motion during the transition
between the CV'T and platen, which results 1n unwanted
motion disturbances, which 1n turn aflect image quality. The
system shows a continuous velocity transport (CVT) glass
portion 12, a continuous velocity transport ramp 14 com-
prising a calibration strip 16, and a platen glass portion 18.
The system further comprises a contact image sensor (CIS)
module 20 that includes two buttons, 22 and 24, which
support the continuous velocity transport, continuous veloc-
ity transport ramp, and platen as the scanner moves during
scanning.

A conventional continuous velocity transport ramp picks
paper up ofl the continuous velocity transport glass and
guides 1t into a document handler. To prevent stub points, the
conventional continuous velocity transport ramp 1s arranged
to extend below the continuous velocity transport glass, as
such the CVT glass must be separate from the platen glass.
It 1s not possible to get a perfectly flat area from the CVT
glass to the underside of the ramp and to the platen glass due
to glass and molding tolerances. Therefore, there 1s a dii-
ference in height as the CIS module transitions from the
continuous velocity transport glass portion across the ramp
area to the platen glass. In the conventional configuration,
the continuous velocity transport ramp molding (the bottom
of the continuous velocity transport ramp between the
continuous velocity transport glass and platen glass por-
tions) sits slightly below the continuous velocity transport
glass and platen glass heights, and as the buttons 22, 24 pass
under this area, the imaging point and height 1s disturbed.
This gives rise to a disturbance 1n the sensed brightness of
the calibration strip as illustrated in FIGS. 2-3.

FIG. 2 shows an image 40 of a calibration strip reading
where motion disturbance has occurred, such as 1s caused by
jitter cause by the transition of the unevenly arranged
continuous velocity transport ramp over a button. That 1s, the
bottom surface of the continuous velocity transport ramp,
being lower than the bottom surfaces of the continuous
velocity transport glass and the platen glass, itroduces a
disturbance during the transition of the CIS module buttons
as they pass across the continuous velocity transport ramp
bottom surface. This, 1n turn, causes the distance from the
imaged surface to the calibration strip to be inconsistent,
which results 1n the gray value measured from the calibra-
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2

tion strip to be inconsistent as well, as 1llustrated by the lines
42. A similar disturbance can occur 1n the platen area.

FIG. 3 illustrates a graph 50 plotting positional distur-
bance (1n microns) on the y-axis against slow scan distance
(1n pixels) on the x-axis. As can be seen, there two peaks 52
that correspond to the lies 42 of FIG. 2. The two peaks 52
represent disturbances cause by the transition of the lower
edge of the continuous velocity transport ramp as 1t passes
over a button. The measured gray values are aflected by the
inconsistency in the distance of the scanned page from the
calibration strip during the transition of the continuous
velocity transport ramp lower surface over the buttons(s).

FIG. 4 shows a graph 60 of a motion quality effect 62 that
occurs at the beginning of the platen scan when the con-
ventional 1mage module 1s still vibrating from the ramp
disturbance. Positional disturbance (1in microns) 1s shown on
the y-axis and slow scan distance (in pixels) 1s shown on the
X-axis.

There 1s a need 1n the art for a carriage module and
CV'T-platen arrangement that facilitates mitigating motion
disturbances during CVT-to-platen transition during scanner
motion, while overcoming the aforementioned deficiencies.

BRIEF DESCRIPTION

In one aspect, a scanner system that facilitates mitigating
motion disturbances to improve image quality comprises a
CV'1-platen assembly having a CVT glass portion, a platen
glass portion, and a CV'T ramp portion positioned between
the CV'T glass portion and the platen glass portion, wherein
a bottom surface of the CVT ramp portion i1s recessed
relative to a bottom surface of the CV'T glass portion and a
bottom surface of the platen glass portion. The system
turther comprises a carritage module comprising a plurality
of carriage buttons that bias the CV1-platen assembly
upward.

In another aspect, a scanner system that facilitates maiti-
gating vibration during scanning to improve image quality
comprises a CV'T-platen assembly comprises a CVT glass
portion, a platen glass portion, and a CVT ramp portion
positioned between the CVT glass portion and the platen
glass portion, wherein a bottom surface of the CVT ramp
portion 1s recessed relative to a bottom surface of the CV'T
glass portion and a bottom surface of the platen glass
portion. The system further comprises a carriage module
comprising a plurality of carriage skids that bias the CVT-
platen assembly upward.

In another aspect, a scanner system that facilitates muiti-
gating vibration during scanning to improve image quality
comprises a CV'T-platen assembly comprises a CVT glass
portion, a platen glass portion, and a CVT ramp portion
positioned between the CV'T glass portion and the platen
glass portion, wherein a bottom surface of the CVT ramp
portion 1s recessed relative to a bottom surface of the CV'T
glass portion and a bottom surface of the platen glass
portion. The system further comprises a carriage module
comprising single skid that biases the CVT-platen assembly
upward during scanning, wherein the skid is positioned such
that 1t runs parallel to a direction of travel of the CIS carriage
module.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments disclosed herein will be better under-
stood from the following detailed description with reference
to the drawings, which are not necessarily drawn to scale
and 1n which:
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FIG. 1 1llustrates a scanner system that uses only two
buttons and therefore experiences disturbed motion during

scanning, which results in unwanted motion disturbances,
which 1n turn aflect image quality.

FI1G. 2 shows an image of an abnormal top center view of
a calibration strip reading where motion disturbance has
occurred, such as 1s caused by jitter cause by the transition
of the unevenly arranged continuous velocity transport ramp
over a button.

FIG. 3 illustrates a graph plotting gray value (on the
y-axis) against distance in pixels (on the x-axis).

FI1G. 4 shows a graph of a motion quality eflect that occurs
at the beginning of the platen scan when the image module
1s still vibrating from the ramp disturbance.

FIG. § illustrates a graph plotting micron positional
disturbance (on the y-axis) against slow scan distance 1n
pixels (on the x-axis) having improved uniformity due to the
herein-described innovation.

FIG. 6 1illustrates a scanner system comprising a CV'I-
platen assembly including a continuous velocity transport
ramp with a recessed bottom surface, and a contact image
sensor (CIS) carriage that includes at least three buttons.

FIG. 7 illustrates the scanner system 1n a first stage of
motion, 1n accordance with various features described
herein.

FIG. 8 illustrates the scanner system in a second stage of
motion, 1n accordance with wvarious features described
herein.

FIG. 9 1llustrates the scanner system 1n a third stage of
motion, 1 accordance with wvarious features described
herein.

FI1G. 10 illustrates the scanner system 1n a fourth stage of
motion, in accordance with wvarious features described
herein.

FIG. 11 shows a top view of a CIS (or FWA, or folded
optics CCD) carriage module comprising a plurality of
carriage skids rather than buttons, in accordance with
another aspect described herein.

FIG. 12 shows a top view of a CIS (or FWA, or folded
optics CCD) carnage module comprising a plurality of
carriage skids arranged on the carriage such that the skids
are diagonal or otherwise not orthogonal to a direction of
travel of the CIS carriage module during scanning, in
accordance with another aspect described herein.

FIG. 13 shows a top view of a CIS (or FWA, or folded
optics CCD) carrniage module comprising a single carriage
skid arranged on the carriage parallel to a direction of travel
of the CIS carriage module during scanning, 1n accordance
with another aspect described herein.

DETAILED DESCRIPTION

The embodiments of the mvention and the various fea-
tures and advantageous details thereof are explained more
tully with reference to the non-limiting embodiments that
are 1llustrated 1n the accompanying drawings and detailed 1n
the following description.

The aforementioned problems are solved by providing an
additional button to the carriage and recessing the continu-
ous velocity transport ramp underside so that there are
always at least two carriage buttons 1n contact with the glass,
which mimimizes disturbances and vibration.

FIG. 5 illustrates a graph 70 plotting micron positional
disturbance (on the y-axis) against slow scan distance 1n
pixels (on the x-axis) having improved uniformity due to the
herein-described innovation. That 1s, by recessing the bot-
tom of the continuous velocity transport ramp relative to the
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continuous velocity transport and platen glass, and by add-
ing at least a third button to the carritage module, the
transition of the carriage module past the continuous veloc-
ity transport ramp 1s smoothed.

FIGS. 6-10 1llustrate a scanner system 100 that facilitates
maintaining a constant distance between a scanned page and
a calibration strip 1n a continuous velocity transport ramp
component of a scanner during transition of a carriage
module across the continuous velocity transport glass and
platen glass, 1n accordance with one or more aspects
described herein.

According to FIG. 6, the scanner system 100 comprises a
CV'T-platen assembly including 101 a continuous velocity
transport (CVT) glass portion 102, a continuous velocity
transport ramp 104 comprising a calibration strip 106, and a
platen glass portion 108. The scanner system further com-
prises a contact image sensor (CIS) (or FWA, or folded
optics CCD) carriage 110 that includes at least three carriage
buttons, 112, 114, and 116, which support the CIS module
against the continuous velocity transport glass, continuous
velocity transport ramp, and platen glass as the scanner
device moves during scanming. Although various embodi-
ments and examples described herein relate to a CIS car-
riage, 1t will be understood by those of skill in the art that the
described systems may alternatively employ a Full Width
Array (FWA) carriage module, a folded Charged Coupled
Device (CCD) carriage module, etc., and that the herein-
described features are applicable to scanners employing
these optical components.

A bottom surface 118 of the continuous velocity transport
ramp 1s recessed relative to the continuous velocity transport
glass and the platen glass, to further mitigate vibration and
distortion during movement of the scanning system. That is,
the recessed bottom surface of the CVT ramp portion
facilitates providing a smooth transition during motion of a
contact 1image sensor (CIS) carriage module 110 past the
CV'T-platen assembly. The CIS carriage module comprises a
plurality of carriage buttons that bias the CVT-platen assem-
bly upward.

It 1s desirable that the imaging distance 1s accurately
maintained when 1maging the calibration strip, continuous
velocity transport and/or platen. By recessing the continuous
velocity transport ramp area (bottom surface 118) and add-
ing at least a middle button 114 at the same or a slightly
lower height than buttons 112 and 116, it 1s ensured that
there are always at least two buttons on the glass surfaces
such that there 1s a smoother transition than can be achieved
using conventional systems.

In one embodiment, the carriage module 110 comprises at
least three carriage buttons 112, 114, 116. However, it will
be understood that more carriage buttons may be employed
in accordance with various features described herein, and
that the examples and embodiments set forth herein are not
limited to a three-button arrangement. The carriage buttons
may be equally spaced from each other. In a related embodi-
ment, a middle carriage button 1s centered between the two
end carriage buttons. Alternatively, the middle carriage
button 114 may be oflset from center between the two end
buttons 112, 116.

In another embodiment, the middle carriage button 114 1s
shorter than the end carriage buttons 112, 116. For instance
the middle carriage button may have a height that 1s 1n the
range of 0-50 microns shorter than the end carriage buttons.
In a more specific example, the middle carriage button has
a height that 1s approximately 20 microns shorter than the
end buttons. Alternatively, the plurality of carriage buttons
112, 114, 116 are of the same height relative to each other.
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In yet another embodiment, the plurality of carriage
buttons 112, 114, 116 are spaced such that the distance
between any two carriage buttons 1s no greater than the
distance between the CVT glass portion and the platen glass
portion of the CVT-platen assembly 101.

With continued reference to FIGS. 6-10, the transition of
the carriage module 110 1s shown from a starting point (FIG.
6) through positions A-D (FIG. 7-10). Starting at the con-
tinuous velocity transport scanning point i FIG. 6, and
moving through A to D 1n FIGS. 7-10, the middle button 114
restricts the amount of movement of the CV'T-platen assem-
bly 101 relative to the CIS carriage module 110 1n positions
A and C and allows the carriage 110 to become stable at
position C (FIG. 9), which 1s before the conventional stable
position D (FIG. 10). By restricting CV'T-platen assembly
movement during carriage motion, a distance between the
CIS carriage module and the calibration strip 106 1s main-
tained relatively constant, which mitigates or eliminates
motion defects mm a scanned image. Additionally, this
arrangement provides added settling time for any distur-
bance.

The carriage 110 1s biased against the glass at a midpoint
as shown by the dashed arrow 1n A, and at the same time, 1t
1s pulled towards the platen glass, as shown by the curved
solid arrow. This causes the middle button 114 to act as pivot
point 120, and the carriage 110 may rotate counter-clock-
wise and fall in the recessed ramp area. This rotation
depends on the balance of forces and torques. However, at
point A (1in the position shown 1n FIG. 7), the carriage 1s not
yet scanning.

As the carniage 110 progresses towards the platen glass, 1n
position B of FIG. 8, it will be supported by the two outer
buttons 112, 116 and become stable again. In position C of
FIG. 9, the counter-clockwise torque ensures that both
buttons 114, 116 remain in contact with the platen glass to
tacilitate providing a smooth scanned 1image.

When the carriage 110 1s moving 1n the opposite direction
(toward the continuous velocity transport glass), 1t 1s posi-
tion C that may be unstable and position A stable again, as
the torque 1n this direction 1s clockwise. However, the
carriage 1s not scanning in this case as it 1s just returning to
its home position.

FIG. 11 shows a CIS (or FWA, or folded optics CCD)
carriage module 110 comprising a plurality of carriage skids
rather than buttons, 1 accordance with another aspect
described herein. The carriage module with skids 140, 142,
144 may be used 1n conjunction with various embodiments
described herein 1 place of the plurality of buttons
described with regard to FIGS. 6-10, for instance.

In one embodiment, the carriage module 110 comprises at
least three carriage skids 140, 142, 144. However, 1t will be
understood that more carriage skids may be employed in
accordance with various features described herein, and that
the examples and embodiments set forth herein are not
limited to a three-skid arrangement. The carriage skids 140,
142, 144 may be arranged on the carriage 110 such that the
skids are parallel to a direction of travel of the carnage
module during scanning. The carriage skids may be equally
spaced from each other. In a related embodiment, a middle
carriage skid 1s centered between the two end carriage skids.
Alternatively, the middle carriage skid 142 may be oflset
from center between the two end skids 140, 144.

In another embodiment, the middle carnage skid 142 1s
shorter 1n height than the end carnage skids 140, 144. For
instance the middle carriage skid may have a height that 1s
in the range of 0-50 microns shorter than the end carriage
skids. In a more specific example, the middle carnage skid
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has a height that 1s approximately 20 microns shorter than
the end skids. Alternatively, the plurality of carriage skids
140,144 arc of the same height relative to each other.

In yet another embodiment, the plurality of carriage skids
140, 142, 144 are spaced such that the distance between any
two carriage skids 1s no greater than the distance between the
CVT glass portion and the platen glass portion of the
CV'T-platen assembly 101.

FIG. 12 shows a CIS (or FWA, or folded optics CCD)
carriage module 110 comprising a plurality of carriage skids
arranged on the carriage 110 such that the skids are diagonal
or otherwise not orthogonal to a direction of travel of the
carrtage module during scanning, 1 accordance with
another aspect described herein. The carriage module with
diagonal skids 150, 152, 154 may be used in conjunction
with various embodiments described herein in place of the
plurality of buttons described with regard to FIGS. 6-10, for
instance.

In one embodiment, the carriage module 110 comprises at
least three carriage skids 150, 152, 154. However, 1t will be
understood that more carriage skids may be employed in
accordance with various features described herein, and that
the examples and embodiments set forth herein are not
limited to a three-skid arrangement. The carriage skids may
be equally spaced from each other. In a related embodiment,
a middle carriage skid 1s centered between the two end
carriage skids. Alternatively, the middle carriage skid 152
may be oflset from center between the two end skids 150,
154.

In another embodiment, the middle carriage skid 152 1s
shorter 1n height than the end carnage skids 150, 154. For
instance the middle carrnage skid may have a height that 1s
in the range of 0-50 microns shorter than the end carriage
skids. In a more specific example, the middle carriage skid
has a height that 1s approximately 20 microns shorter than
the end skids. Alternatively, the plurality of carnage skids
150, 152, 154 are of the same height relative to each other.

In yet another embodiment, the plurality of carriage skids
150, 152, 154 are spaced such that the distance between any
two carriage skids 1s no greater than the distance between the
CVT glass portion and the platen glass portion of the
CV'T-platen assembly 101.

FIG. 13 shows a CIS (or FWA, or folded optics CCD)
carriage module 110 comprising a single carriage skid 160
arranged on the carriage 110 parallel to a direction of travel
of the carniage module during scanming, 1n accordance with
another aspect described herein. The carriage module with
the parallel skid 160 may be used 1n conjunction with
various embodiments described herein 1n place of the plu-
rality of buttons described with regard to FIGS. 6-10, for
instance.

The exemplary embodiments have been described. Obvi-
ously, modifications and alterations will occur to others upon
reading and understanding the preceding detailed descrip-
tion. It 1s intended that the exemplary embodiments be
construed as including all such modifications and alterations
insofar as they come within the scope of the appended
claims or the equivalents thereof.

The mvention claimed 1s:

1. A scanner system that facilitates mitigating motion
disturbances during scanning to improve image quality,
comprising;

a continuous velocity transport (CVT)-platen assembly

comprising:
a CV'T glass portion;
a platen glass portion; and
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a CV'T ramp portion positioned between the CVT glass
portion and the platen glass portion, wherein a bot-
tom surface of the CVT ramp portion 1s recessed
relative to a bottom surface of the CV'T glass portion
and a bottom surface of the platen glass portion; and

a carriage module comprising a plurality of carnage

buttons that bias the CVT-platen assembly upward.

2. The scanner system according to claim 1, wherein the
plurality of carriage buttons comprises at least first, second,
and third carriage buttons, wherein the second carnage
button 1s positioned between the first and third carriage
buttons.

3. The scanner system according to claim 2, wherein the
second carriage button 1s shorter than the first and third
carriage buttons.

4. The scanner system according to claim 2, wherein the
second carriage button 1s up to 50 microns shorter than the
first and third carriage buttons.

5. The scanner system according to claim 2, therein the
second carriage button 1s centered between the first and third
carriage buttons.

6. The CVT-platen assembly according to claim 1,
wherein the plurality of carriage buttons 1s spaced such that
the distance between two carriage buttons 1s no greater than
the distance between the CV'T glass portion and the platen
glass portion.

7. The scanner system according to claim 1, wherein the
plurality of carriage buttons 1s of the same height relative to
cach other.

8. The scanner system according to claim 1, wherein the
carriage module 1s a contact image sensor (CIS) carriage
module.

9. The scanner system according to claim 1, wherein the
carriage module 1s on of a Full Width Array (FWA) carriage
module and a folded optics Charged Coupled Device (CCD)
carriage module.

10. A scanner system that facilitates mitigating vibration
during scanning to improve 1mage quality, comprising:

a continuous velocity transport (CVT1)-platen assembly

comprising;

a CV'T glass portion;

a platen glass portion; and

a CV'T ramp portion positioned between the CV'T glass
portion and the platen glass portion, wherein a bot-
tom surface of the CVT ramp portion 1s recessed
relative to a bottom surface of the CV'T glass portion
and a bottom surface of the platen glass portion; and

a carriage module comprising a plurality of carriage skids

that bias the CVT-platen assembly upward.

11. The scanner system according to claim 10, wherein the
plurality of carriage skids comprises at least first, second,
and third carriage skads.

12. The scanner system according to claim 11, wherein the
second carriage skid is positioned between the first and third
carriage skids.
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13. The scanner system according to claim 12, wherein
the second carriage skid 1s shorter 1n height than the first and
third carriage skids.

14. The scanner system according to claim 11, wherein the
second carriage skid 1s up to 50 microns shorter in height
than the first and third carriage skids.

15. The scanner system according to claim 11, therein the
second carriage skid 1s centered between the first and third
carriage skids.

16. The scanner system according to claim 10, wherein
the plurality of carnage skids 1s spaced such that the distance
between two carriage skids 1s no greater than the distance
between the CV'T glass portion and the platen glass portion.

17. The scanner system according to claim 10, wherein
the plurality of carriage skids 1s of the same height relative
to each other.

18. The scanner system according to claim 10, wherein
the plurality of carriage skids i1s arranged parallel to a
direction of travel of the CIS carriage module.

19. The scanner system according to claim 10, wherein
the plurality of carriage skids 1s arranged 1n a non-orthogo-
nal orientation relative to a direction of travel of the CIS
carriage module.

20. The scanner system according to claim 10, wherein
the plurality of carriage skids i1s arranged in a diagonal
orientation relative to a direction of travel of the CIS
carriage module.

21. The scanner system according to claim 10, wherein
the carriage module 1s a contact image sensor (CIS) carriage
module.

22. The scanner system according to claim 10, wherein
the carriage module 1s on of a Full Width Array (FWA)
carrtage module and a folded optics Charged Coupled
Device (CCD) carriage module.

23. A scanner system that facilitates mitigating vibration
during scanning to improve 1mage quality, comprising;:

a continuous velocity transport (CVT)-platen assembly

comprising;:

a CV'T glass portion;

a platen glass portion; and

a CVT ramp portion positioned between the CV'T glass
portion and the platen glass portion, wherein a bot-
tom surface of the CVT ramp portion 1s recessed
relative to a bottom surface of the CV'T glass portion
and a bottom surface of the platen glass portion; and

a carriage module comprising single skid that biases the

CVl-platen assembly upward during scanning,
wherein the skid 1s positioned such that it runs parallel
to a direction of travel of the CIS carriage module.

24. The scanner system according to claim 23, wherein
the carnage module 1s one of a contact image sensor (CIS)
carriage module, a Full Width Array (FWA) carriage mod-
ule, and a folded optics Charged Coupled Device (CCD)

carriage module.
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